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IN THE CLAIMS: 

1. (currently amended) A method for processing in a diagnostics 
processor f ault log data from a machine comprising a plurality of respective 
pieces of equipment, the method further processing operational parameter data 
indicative of operational and/or environmental conditions for the respective 
pieces of equipment, with said operational parameter data being encoded to be 
processed by the diagnostics processor in combination with the fault log data to 
generate diagnostics information for the respective pieces of equipment, t he 
method comprising: 

coll e ctinq processinq fault log data comprising a plurality of faults from any 
malfunctioning piece of equipmen t said processing configured to identify a 
plurality of distinct faults in the fault log data : 

co H oct i nq processinq operational parameter data relatable to each 
respective time of occurrence of the plurality of faults from the malfunctioning 
equipment , said processing configured to access a plurality of data buckets 
comorisinq a plurality of states that may be assumed by each operational 
parameter : 

i dentify i ng a p l ura l ity of dist i nct fau l ts in tho fault log data; 
identify i ng a p l urality of data buck e ts i ndicat i ve* of respective tevete of oao fr 
o p e r a tiona l param e t e r; 

generating at least one distinct fault cluster from the plurality of distinct 

faults; 

r e lating to encoding each generated fault cluster wjth a code indicative of a 
respective quant i zation state of at least one operational parameter at the time of 
fault occurrence t o provide at least one fault cluster conf i gurab le in at l ea s t on e of 
the fol l owing clust e r oonfigurqt i ons: q stand Q l ono fa u lt c l ust e r configuration and 
a duster-configurat i on o nhancod e pcoded with quantizod operational parameter 
state data: 
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gen e ratift e processing a plurality of accumulate d diagnostic cases to 
correlate a plurality of w eighted repairs and distinct fault cluster combinations 
e fl h a f i ooab l o encoded with quantized operational parameter state data; and 

identifying at least one repair for the at least one fault cluster 
efthaffrso dencoded with q ua n tized operational parameter state_data using the 
plurality of weighted repair and distinct fault cluster combinations 
o nha n co a bl o o ncoded with quanfe e d -operational parameter state d ata. 

2. (currently amended) The method of claim 1 wherein each data 
bucket is configured to capture and distinguish statistically-measurable 
influences on the performance of a given piece of equipment based on the 
quantization l ove l respective state of each respective operational parameter. 

3. (currently amended) The method of claim 1 wherein each of the 
plurality of weighted repair and distinct fault cluster combinations is generated 
from a plurality of cases, each case comprising a repair and at least one distinct 
fault enhancoabteencoded with q uantized o perational parameter state d ata. 

4. (currently amended) The method of claim 3 further comprising 
determining a respective weight for each of the plurality of weighted repair and 
distinct fault cluster combinations onhanood encoded with quan ti ze r - operational 
parameter state data. 

5. (currently amended) The method of c l aim 1 A method for processing 
fault log data from a machine comprisinci a plurality of respective pieces of 
equipment, the method further processing operational parameter data indicative 
of operational and/or environmental conditions for the respective pieces of 
equipment, the method comprising: 

collecting fault log data comprising a plurality of faults from any 
malfunctioning piece of equipment; 
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collecting operational parameter data relatable to each respective time of 
occurrence of the plurality of faults from thB malfunctioning equipment; 

identifying a plurality of djstinct faults in the fault log data; 

identifying a plurality of data buckets indicative of respective levels of each 
operational parameter 

generating at least one distinct fault cluster from the plurality of distinct 

faults: 

relating to each generated fault cluster a respective quantization of at least 
one operational parameter to provide at least one fault cluster configurable in at 
least one of the following cluster configurations: a stand-alone fault cluster 
configuration and a cluster configuration enhanced with quantized operational 
parameter data; 

generating a plurality of weighted repair and djstinct fault cluster 
combinations enhanceable with quantized operational parameter data, wherein 
each of the plurality of weighted repair and distinct fault cluster combinations is 
generate^ from a plurality of cases, each case comprising a repair and at least 
one distinct fault enhanceable with quantized operational parameter data: 

determining a respective weight for each of the plurality of weighted repair 
and distinct fault cluster combinations enhanced with guanti2ed operational 
parameter data, wherein said weight is determined by: 

counting the number of times a respective fault cluster combination 
with quantized operational parameter data sharing a common quantization level 
for at least one operational parameter occurs in cases comprising related repairs; 

counting the total number of times the combination with the 
common quantization level occurs in said plurality of cases; and 

computing the ratio of the counted number of times the combination 
occurs in cases comprising related repairs over the counted number of times the 
combination occurs in the plurality of cases : and 

identifying at least one repair for the at least one fault cluster enhanced 
with quantized operational parameter data using the plurality of weighted repair 
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and distinct fault cluster combinations enhanceable with quantized operat ional 
parameter data . 

6. (original) The method of claim 1 wherein the operational parameter 
data comprises a plurality of snapshot observations of operational parameters 
from the pieces of equipment. 

7. (original) The method of claim 6 wherein the respective snapshot 
observations of operational parameters from the machine ancj the logging of 
respective faults from the machine are temporally aligned relative to one another. 

8. (original) The method of claim 1 wherein the operational parameter 
data comprises a plurality of continuous observations of operational parameters 
from the machine. 

9. (currently amended) The method of claim §8 wherein the respective 
continuous observations of operational parameters from the machine and the 
logging of respective faults from the machine are temporally co-relatable to one 
another. 

10. (currently amended) A method for processing in_ _a diagnostics 
processor fault log data from a machine comprising a plurality of respective 
pieces of equipment, the method further processing operational parameter data 
indicative of operational and/or environmental conditions for the respective 
pieces of equipment, with said operational parameter data being encoded to be 
processed by the diagnostics processor in combination with the fault log data to 
generate diagnostics information for the respective pieces of equipment, t he 
method comprising: 

col l ootinq processing fault log data comprising a plurality of faults from any 
malfunctioning piece of equipmen t, said processing configured to identify a 
plurality of distinct faults in the fault log data ; 
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eel l oot i n g processinq operational parameter data relatable to each 
respective time of occurrence of the plurality of faults from the malfunctioning 
equipmen t, said processing configured to access a plurality of data buckets 
comprising a plurality of states that may be assumed by each operational 
parameter : 

i dentifying a p l urality of d i ct i not faults i n th e fault l og - da ta? 

i d e nt i fying a p l ura l ity of data buoKotc i ndica ti ve - of - fespoGtivo leve l s of 
quantization of each op e rationa l p af ametor, wher e in e ach data buck e t i s 
oonfigur e d -t o di s t i nguish - rooasurablo i nflu e nc e s on th e p e rformanc e of a giv e n 
piooo of oquipmont bas e d on to tho quantizat i on lovol of each operat i onal 
paramotor; 

generating at least one distinct fault cluster from the plurality of distinct 

faults; 

r e lat i ng to encodinq each generated fault cluster wjth^a code indicative of a 
respective quantization lovo l state of at least one operational parameter at the 
time of faujt occurrence t o provide at least one fault cluster configurable in at 
I oast one of tho fo ll owing c lus t e f configur a t i ons: a stand - alon e fault clustor 
configurat i on and a cluster oonfiqurat i ono onhancod encoded with quantized 
operational parameter state data: 

processing a plurality of accumulated diagnostic cases to correlate a 
plurality of weighted repairs and distinct fault cluster combinations encoded with 
operational parameter state data; and 

predicting at least one repair for the at least one fault cluster encoded with 
operational parameter state data using a the plurality of weighted repair and 
distinct fault cluster combinations onhanooab l o e ncoded with qu a nt i z e d 
operational parameter state d ata, 

11. (currently amended) The method of claim 10 wherein each of the 
plurality of weighted repair and distinct fault cluster combinations is generated 
from a plurality of cases, each case comprising a repair and at least one distinct 
fault enhanced with quantiz e d operational parameter state data. 
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12. (currently amended) Tho mothod of cla i m 11A method for 
processing faujt log data from a machine comprising a plurality of respective 
pieces of eguipment the method further processing operational parameter data 
indicative of operational and/or environmental conditions for the respective 
pieces of equipment, the method comprising: 

collecting fault log data comprising a Plurality of faults from any 
malfunctioning piece of equipment; 

collecting operational parameter data relatable to each respective time of 
occurrence of the plurality of faults from the malfunctioning equipment: 

identifying a plurality of distinct faults in the fault log data: 

identifying a plurality of data buckets indicative of respective levels of 
quantization of each operational parameter, wherein each data bucket is 
configured to distinguish measurable influences on the performance of a given 
piece of equipment based on to the quantization level of each operational 
parameter; 

generating at leas t one distinct fault cluster from the plurality of distinct 

faults; 

relating to each generated fault cluster a respective guantization level of at 
least one operational parameter to provide at least one faujt cluster configurable 
in at least one of the following cluster configurations: a stand-alone fault cluster 
configuration and a cluster configurations enhanced with quantized operational 
parameter data; 

predicting at least one repair for the at least one fault cluster using a 
plurality of weighted repair and distinct fau|t cluster combinations enhanceable 
with quantized operational parameter data, wherein each of the plurality of 
weighted repairs and distinct fault cluster combinations is generated from a 
plurality of cases, each case comprising a repair and at least one distinct fault 
enhanced with quantized operational parameter data, and further wherein each 



-1 1- 



PAGE 14/42 * RCVD AT 2/1412005 3:10:57 PM [Eastern Standard Time] * SVR;USPTO-EFXRF-1/0 * DN1S:8729306 * CS(D:4079267720 * DURATION (mm-ss):13-28 



FEW4-05 15:14 FROM-BEUSSE BROWNLEE ET AL 4079267720 T-074 P. 15/42 F-004 



of the plurality of weighted repair and distinct fault cluster combinations is 
assigned a weight, wherein said weight is determined by dividing the number of 
times a respective fault cluster combination sharing a common quantization level 
for at least one operational parameter occurs in cases comprising related repairs 
by the total number of times that combination occurs in said plurality of cases, 

13. (currently amended) A system for processing in a diagnostics 
processor f ault log data from a machine comprising a plurality of respective 
pieces of equipment, the system further processing operational parameter data 
indicative of operational and/or environmental conditions for the respective 
pieces of equipment, with said operational parameter data being encoded to be 
processed by the diagnostics processor in combination with the fault log data to 
generate diagnostics information for the respective pieces of equipment, the 
system comprising: 

a database processor f or oQ l lect i n g processing fault log data comprising a 
plurality of faults from any malfunctioning piece of equipmen t said processing 
configured to identify a plurality of distinct faults in the fault log data : 

a dat a base processor f or GQ lle ct i ng processing operational parameter data 
relatable to each respective time of occurrence of the plurality of faults from the 
malfunctioning equipmen t, said processing configured to access a plurality of 
data bucket s comprising a plurality of states that may be assumed by each 
operational parameter : 

a processor configurod to ident i f y o p l uraHty of d i oti n ct f a ul t s in th o fa ufrte§ 

a processor configurod to ident i fy a plura li ty of data bu s koto indioat i vo of 
resp e ct i v e l ovols of quantization of each operationa l paramotor; 

a processor configured to generate at least one distinct fault cluster from 
the plurality of distinct faults; 

a processor configured to r el at e to encode each generated fault cluster 
with a code indicative of a respective qu an ti zat i on lo vol state of at least one 
operational parameter at the time of fault occurrence to provide at least one fault 
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cluster e onfigurablo in at l oaot ono of - tho fo ll owing c l ustor oonfigurati on o; a 
o ta n d alono — fault — c l ust e r — configuration — af*d — a — clust e r — configuration 
onhancod encoded with qu an t i zed o perational parameter state data; 

a processor configured to gonoratoa rocess a plurality of accumulated 
diagnostic cases to correlate a plurality of w eighted repairs and distinct fault 
cluster combinations onhanooab l o e ncoded with q uan t i zed o perational parameter 
state data: and 

a processor configured to identify at least one repair for the at least one 
fault cluster encoded with operational parameter state data using the plurality of 
weighted repair and distinct fault cluster combinations onhanooablo o ncoded with 
quantiz e d operational parameter steteclata. 

14. (currently amended) The system of claim 13 wherein each data 
bucket is configured to capture and distinguish statistically-measurable 
influences on the performance of a given piece of equipment based on the 
quantizat i on le v e t respective state of each respective operational parameter. 

15. (currently amended) The system of claim 13 wherein each of the 
plurality of weighted repair and distinct fault cluster combinations is generated 
from a plurality of cases, each case comprising a repair and at least one distinct 
fault enhancedable with quantized operational parameter state d ata. 

16. (currently amended) The system of claim 15 further comprising a 
processor configured to determine a respective weight for each of the plurality of 
weighted repair and distinct fault cluster combinations enhanced with quantized 
operational parameter state data. 

17. (currently amended) Tho - s ys t e m of c l aim 16 A system for 
processing fault log data from a machine comprising a plurality of respective 
pieces of equipment, the system further processing operational parameter data 
indicative of operational and/or environmental conditions for the respective 
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pieces of equipment, th e system comprising; 

a database for collecting fault log data comprising a p lurality of faults from 
anv malfunctioning piece of eguipment; 

a database for collecting operational pa rameter data relatable to each 
respective time of occurrence of the plurality of faults from th e ngalfunctioning 
equipment; 

a processor configured to identify a plurality of distinct faults in the fault log 

data; 

a processor configured to identify a plurality of data buckets indicative of 
respective levels of Quantization of each operational parameter: 

a processor configured to generate at least one distinct fault cluster from 
the plurality of distinct faults: 

a processor configured to relate to each generated fault cluster a 
respective quantization level of at least one operational parameter to provide at 
least one fault cluster configurable in at least one of the following cluster 
configurations: a stand-alone fault cluster configuration and a cluster 
configuration enhanced with guantized operational parameter data: 

a processor configured to generate a plurality of weighted repair and 
distinct fault cluster combinations enhanceable with guantized operational 
parameter data, wherein each of the plurality of weighted repair and distinct fault 
cluster combinations is generated from a plurality of cases, each case comprising 
a repair and at least one distinct fault enhanceable with guantized operational 
parameter data; 

a processor configured to determine a respective weight for each of the 
plurality of weighted repair and distinct fault cluster combinations enhanced with 
guantized operational parameter data, wherein said weight is determined by 
dividing the number of times a respective fault cluster combination with quantized 
operational parameter data sharing a common quantization level for at least 
operational parameter occurs in cases comprising related repairs by the total 
number of times the combination with the common quantization level occurs in 
said plurality of cases ;and 
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a processor configured to identify at least one repair for t he at least one 
fault cluster using the plurality of weighted repair anc ) distinct fault cluster 
combinations enhanceable with quantized operational p arameter data. 

18. (original) The system of claim 13 wherein the operational parameter 
date comprises a plurality of snapshot observations of operational parameters 
from the pieces of equipment. 

19. (original) The system of claim 18 wherein the respective snapshot 
observations of operational parameters from the machine and the logging of 
respective faults from the machine are temporally aligned relative to one another. 

20. (original) The system of claim 1 3 wherein the operational parameter 
data comprises a plurality of continuous observations of operational parameters 
from the machine. 

21. (currently amended) The system of claim 4820 wherein the 
respective continuous observations of operational parameters from the machine 
and the logging of respective faults from the machine are temporally co-relatable 
to one another. 

22. (currently amended) An article of manufacturing comprising* a 
computer-readable medium including computer-readable program code for 
causing a computer to process in a diagnostics processor f ault log data from a 
machine comprising a plurality of respective pieces of equipment, the computer- 
readable program code further causing the computer to process operational 
parameter data indicative of operational and/or environmental conditions for the 
respective pieces of equipment, with said operational parameter data being 
encoded to be processed by the diagnostics processor in combination with the 
fault log data to generate diagnostic information for the respective pieces of 
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equipment t he computer-readable program code in said article of manufacturing 
comprising: 

computer-readable program code configurable to eettee tprocess fault log 
data comprising a plurality of faults from any malfunctioning piece of equipment* 
said processing configured to identify a plurality of distinct faults in the fault log 
data : 

computer-readable program code configurable to eeHeetero^ss 
operational parameter data relatable to each respective time of occurrence of the 
plurality of faults from the malfunctioning equipmen t, said processing configured 
to access a plurality of data buckets comprising a plurality of states that may be 
assumed by each operational parameter ; 

computer readab le program cod e configurable to i d e ntify a plura li ty of 
d i st i nct fau l ts i n the fau l t log data; 

comput e r - r e adabl e program cod e configurab le to id e ntify a p l urality of 
data- buck e t s i nd i cat i v e of r es p e ctiv e le v e ls of qu a nt i zation of e ach operationa l 
parameter, whoroin each data-buokotHs - configu r ob l o to d is t i ngu is h m e a s urab le 
influenc e s on tho performanc e of a g i von pi e c e of e qu i pment basod - on-to-t h e 
quantization lovol of each operational paramotor, 

computer-readable program code configurable to generate at least one 
distinct fault cluster from the plurality of distinct faults; 

computer-readable program code configurable to fetateencode te-each 
generated fault cluster a respect i ve quantizat i on -l ev el with a code indicative of a 
respective state of at least one operational parameter at the time of fault 
occurrence to provide at least one fault cluster c onfigurab le in at l east ono of the 
fol l ow i ng c l uctor configurat i ons: a stand a l one fau l t - c l uster c on f i guration and a 
cluptor configurat i on onhonood encoded with quantiz e d operational parameter 
statejdata;naft£ 

computer-readable program configurable to process a plurality of 
accumulated diagnostic cases to correlate a plurality of weighted repairs and 
distinct fault cluster combinations encoded with operational parameter state data; 
and 
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computer-readable program code configurable to predict at least one 
repair for the at least one fault cluster encoded with operation al parameter state 
data_using athe plurality of weighted repair and distinct fault cluster combinations 
e nhanc a abl e encoded with quant i zed operational parameter state_data. 

23. (currently amended) The article of manufacturing of claim 22 
wherein each of the plurality of weighted repair and distinct fault cluster 
combinations is generated from a plurality of cases, each case comprising a 
repair and at least one distinct fault enhance^abte with quant ize d operational 
parameter state d ata, 

24. (currently amended) Th e articl e of manufactur i ng of claim 23 An 
article of manufacturing comprising a computer-readable medium including 
computer-readable program code for causing a computer to process fault log 
data from a machine comprising a plurality of respective pieces of equipment, the 
computer-readable program code further causing the computer to process 
operational parameter data • indicative of operational and/or environmental 
conditions for the respective pieces of eguipment. the computer-readable 
program code in said article of manufacturing comprising : 

computer-readab)e program code configurable to collect fault log data 
comprising a plurality of faults from any malfunctioning piece of eguipment; 

computer-readable program code configurable to collect operational 
parameter data relatable to each respective time of occurrence of the plurality of 
faults from the malfunctioning eguipment; 

computer-readable program code configurable to identify a plurality of 
distinct faults jn the fault log data; 

computer-readable program code configurable to identify a plurality of 
data buckets indicative of respective leyels of guantization of each operational 
parameter, wherein each data bucket is configurable to distinguish measurable 
influences on the performance of a given piece of eguipment based on to the 
guantfzation level of each operational parameter: 
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computer-readable program code configurable to generate at least one 
disti pct fault cluster from the plurality of distinct faults: 

computer-readable program code configurable to re|ate to each generated 
fault cluster a respective guantization level of at least one operational parameter 
to provide at least one fault cluster configurable in at least one of the following 
cluster configurations: a stancj-ajone fault cluster configuration and a cluster 
configuration enhanced with quantized operational parameter data; and 

computer-readable program code configurable to predict at least one 
repair for the at least one fault cluster using a plurality of weighted repair and 
distinct fault cluster combinations enhanceable with guantized operational 
parameter data, wherein each of the plurality of weighted repair and distinct fault 
cluster combinations is generated from a plurality of cases, each case comprising 
a repair and at least one distinct fault enhanceable with guantized operational 
parameter data, and further wherein each of the plurality of weighted repair and 
distinct fault cluster combinations enhanced with guantized operational 
parameter data is assigned a weight, wherein said weight is determined by 
dividing the number of times the combination occurs in cases comprising related 
repairs by the total number of times a respective fault cluster combination sharing 
a common guantization level occurs in said plurality of cases. 
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